The aim of this study was to show the effects of freezing and thawing in bovine ovarian tissue by histological analysis. Ten cortical slices (2-4 mm in diameter) were obtained from each ovary by tru-cut biopsy and randomly divided into two groups: five fragments were immediately processed as a fresh tissue control group, while the remaining 5 fragments were slowly frozen using DMSO plus sucrose as cryoprotectors, then stored for two weeks and quickly thawed. Histological examination of all cryopreserved ovarian fragments showed no damage in the structure of the organ. Furthermore, there was no difference in the average number of primordial and primary follicles between the two groups of ovarian tissue. These data suggest that the bovine ovary can be used as a suitable model to test new freezing and thawing procedures in search for a standard protocol of human ovary cryopreservation.
For patients who are planning to have chemotherapy, radiotherapy, or undergo bilateral oophorectomy, the loss of ovarian function will result in premature menopause and loss of fertility. Potential strategies for helping such patients include embryo, sperm, or oocyte cryopreservation (1, 2) . However, embryo and sperm cryopreservation are inappropriate for children and unmarried women because these techniques involve a male partner, unless sperm donation is acceptable (1) . The embryo cryopreservation also requires superovulation, which is time consuming and also causes side effects. Oocyte cryopreservation is still at an experimental stage, therefore it cannot yet be offered as a routine technique for female patients before chemo and/or radiotherapy (2) . The possibility of restoring fertility by transplantation or in vitro culture of frozen ovarian tissue may hopefully become a good choice for these patients (3) . A bank of frozen ovarian tissue seems to be appropriate; however, several considerations involve its creation. An important concern is the lack of an ideal protocol for the freezing and thawing processes, the goal of which is to produce minimum injury in the material in order to restore the endocrine function and the fertilization potential of the ovary.
Recent studies have found good follicular survival in frozen-thawed human ovarian tissue, but, in order to optimize the process, an effective cryopreservation method still needs to be developed (4) . The development of such protocols requires an animal model that is a good surrogate for the human ovary and, also, easy to obtain. Here, we propose the bovine ovary as an experimental model for testing protocols of ovarian tissue cryopreservation.
We undertook an experimental study in the attempt of establishing a feasible model to test new protocols of slow freezing and fast thawing of ovarian tissue. Eighteen cows were sacrificed in an appropriate place, approved by the Health's Ministry, and their ovaries (one ovary from each animal) were collected and transferred immediately to Leibovitz medium (Sygma). Ten cortical slices (2-4 mm in diameter) were obtained from each ovary by tru-cut biopsy and randomly divided into two groups: five fragments were immediately processed as a fresh tissue control group, while the remaining five fragments were slowly frozen using DMSO plus sucrose as cryoprotectors, then stored for 2 weeks and quickly thawed. All samples were studied by means of histological examination and the mean number of primordial and primary follicles within each tissue section was counted in the both fresh and frozen-thawed groups, which were compared to each other using the Students t-test. Histological examination of all cryopreserved ovarian fragments showed no damage in the structure of the organ. Furthermore, there was no difference in the average number of primordial and primary follicles between the two groups of ovarian tissue (Table I) . Several protocols of slow freezing and fast thawing were tested with relative success and positive results, but the real consequences of cryopreservation and an ideal protocol remain uncertain (5) . Human ovarian biopsies submitted to ultra rapid cooling by direct plunging into liquid nitrogen in ethylene glycol solution protected both follicles and stroma from damage (6) . Alternatively, a combination of PROH (1,2-propanediol) and sucrose as cryoprotectants and a slow freezing-rapid thawing program has resulted in preserved tissue morphology, antigenicity, cellular proliferation, and antiapoptotic index (7).
Our results suggest that the process of slow freezing with manual seeding to −6
• C using DMSO as cryoprotector, and fast thawing of bovine ovarian tissue samples did not present histological differences by optical microscopy compared with the fresh control group. Thus, the bovine ovary can be used as a suitable model to test new freezing and thawing procedures in the search for a standard protocol of human ovary cryopreservation.
